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SOM S1
Interobserver test
Seven observers (numbered from 1 to 6 and M.P.) took measurements of the femoral neck cortical thickness of IPS41724 in two consecutive days (day 1 and day 2). These observers had varying experience (from 0 to more than 9 years) working with CT scan data, as well as different research experience (from undergraduate to postdoctoral level). The six external researchers and students were not related to the study or knowledgeable about the measurements originally taken by M.P. Before taking the measurements, basic instructions on how to take the measurements were provided by M.P.
These 7 observers individually measured 16 cortical thicknesses distributed as follows, in agreement with the procedure detailed in this study (see also Pina et al., 2012): 2 CT scouts (base of neck [BN] and midneck [MN]) × 2 measurements each (SUP + INF) × 4 CT scans (SOM Fig. S1). Measurements were repeatedly taken in days 1 and 2. Results taken from each observer were not revealed to other observers, so that blinded measures were taken each day.
Results show that the measurements taken by the less experienced observers were not precise (very high standard deviation). For this reason, M.P. and the two most reliable observers (those who took more precise measurements) were asked to take the measurements again (day 3). Precision was evaluated in terms of the standard deviation (SD), i.e., observers with the lowest SD average (observers No. 2 and No. 6)/scanner CT images took measurements on day 3 (irrespective of their accuracy in relation to original measurements).
Finally, measurements from observers No. 2, No. 6 and M.P. during three consecutive days were used to evaluate the interobserver error when measuring the cortical thicknesses in the selected CT scans. In order to evaluate the interobserver error, those measures taken at the CT images with the best visible cortical boundaries were used (see results in SOM Table S2). To test for differences between the measurements taken by different observers, analysis of variance (ANOVA) was used (see results in SOM Table S3). These results highlight that there are only significant interobserver differences for the base of the neck INF cortex (p < 0.05), for which case the obtained interobserver error is nevertheless quite low 2.51%. Moreover, when the results of this additional test are compared to the original measurements taken by M.P. (those provided in the main text), the obtained error is only 5.37%. Based on these values, we consider that the SUP and INF values reported in the main text are reliable and reproducible.
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SOM Figure S1. Original sagittal CT sections at the midneck (a) and the base of the neck (b) of the femoral fragment of Dryopithecus fontani (IPS41724). CT sections were extracted from scans performed at the ‘Abdus Salam’ International Centre for Theoretical Physics, Italy (1); the Universidad de Burgos, Spain (2); the American Museum of Natural History, New York, USA (3); and the Institut Català de Paleontologia Miquel Crusafont, Spain (4). Images 2–3 only show the superior half of the section, where measuring the cortical thickness (SUP) is more challenging. Open, red arrow heads point out the identifiable cortical boundaries at each section/scan. It can be observed that the inferior cortical thickness (INF) can be reliably measured at image 1, whereas SUP, although visible at 3, is more problematic. The SUP measurement from image 3, corroborated with the rest of scans, provide a consistent (still tentative) final SUP measure (see the results of an interobserver test in SOM S1).
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SOM Table S1. Values of superior (SUP) and inferior (INF) cortical thicknesses (in mm) for the midneck femoral section of the living primate sample included in the study, as well as data for the fossil Miocene hominoids Dryopithecus fontani (IPS41724; in bold) and Hispanopithecus laietanus (IPS18800.29). Data reported include the mean sex/species values for SUP, INF, body mass (BM; 50% confidence intervals are also provided for the fossil femora after Moyà-Solà et al., 2009a), SUP/INF ratio, allometric residuals of SUP vs. INF (RES), and allometric residuals of SUP vs. BM (RESBM; confidence intervals for the fossil femora within parentheses). Locomotor groups (LG) used for the analyses are also reported (after Rafferty, 1998).

	Taxon
	n
	Sex
	LG
	BM
	SUP
	INF
	SUP/INF
	RES
	RESBM

	Indri indria
	15
	M/F
	VCL
	6.33
	0.95
	1.74
	0.55
	0.15
	0.36

	Propithecus diademaa
	10
	M/F
	VCL
	6.10
	1.09
	1.61
	0.68
	0.37
	0.51

	Propithecus verreauxia
	14
	M/F
	VCL
	6.10
	0.57
	1.22
	0.47
	0.00
	-0.14

	Avahi lanigera
	11
	M/F
	VCL
	1.17
	0.58
	0.93
	0.62
	0.29
	0.37

	Lepilemur leucopusa
	18
	M/F
	VCL
	0.60
	0.45
	0.87
	0.52
	0.11
	0.31

	Hapalemur griseusa
	3
	M/F
	VCL
	0.83
	0.37
	0.86
	0.43
	-0.08
	0.02

	Lemur cattaa
	19
	M/F
	Q
	2.21
	0.55
	1.09
	0.50
	0.08
	0.13

	Eulemur fulvusa
	10
	M/F
	Q
	2.20
	0.49
	0.97
	0.51
	0.08
	0.01

	Varecia variegataa
	11
	M/F
	Q
	3.53
	0.59
	1.19
	0.50
	0.06
	0.06

	Cheirogaelus majora
	1
	M/F
	Q
	0.40
	0.32
	0.65
	0.49
	0.06
	0.09

	Cheirogaelus mediusa
	4
	M/F
	Q
	0.23
	0.15
	0.47
	0.32
	-0.37
	-0.50

	Microcebus murinusa
	7
	M/F
	Q
	0.09
	0.11
	0.37
	0.30
	-0.44
	-0.53

	Mirza coquerelia
	1
	M/F
	Q
	0.32
	0.26
	0.67
	0.39
	-0.18
	-0.05

	Phaner furcifera
	1
	M/F
	Q
	0.46
	0.33
	0.62
	0.53
	0.14
	0.08

	Daubentonia madagascariensisa
	2
	M/F
	Q
	2.55
	0.49
	1.44
	0.34
	-0.32
	-0.03

	Galago moholia
	5
	M/F
	VCL
	0.18
	0.19
	0.40
	0.48
	0.03
	-0.19

	Galago senegalensisa
	6
	M/F
	VCL
	0.25
	0.26
	0.43
	0.60
	0.27
	0.02

	Otolemus crassicaudatusa
	3
	M/F
	Q
	1.15
	0.28
	0.73
	0.38
	-0.19
	-0.36

	Euoticus elegantulusa
	17
	M/F
	VCL
	0.28
	0.35
	0.66
	0.53
	0.13
	0.29

	Galago allenia
	2
	M/F
	VCL
	0.27
	0.34
	0.57
	0.60
	0.25
	0.27

	Galago demidoviia
	5
	M/F
	Q
	0.06
	0.24
	0.36
	0.67
	0.37
	0.37

	Nycticebus coucanga
	8
	M/F
	SC
	0.86
	0.27
	0.88
	0.31
	-0.42
	-0.31

	Loris tardigradusa
	7
	M/F
	SC
	0.23
	0.31
	0.56
	0.55
	0.18
	0.22

	Perodicticus pottoa
	1
	M/F
	SC
	1.04
	0.35
	1.00
	0.35
	-0.29
	-0.10

	Ateles fuscicepsb
	4
	M
	SUS
	8.30
	1.28
	1.40
	0.91
	0.67
	0.58

	Ateles fuscicepsb
	5
	F
	SUS
	9.10
	1.30
	1.52
	0.86
	0.60
	0.57

	Ateles paniscusb
	3
	M/F
	SUS
	9.00
	1.30
	1.90
	0.68
	0.37
	0.57

	Alouatta seniculusb
	7
	M
	SUS
	7.50
	1.10
	1.74
	0.63
	0.30
	0.46

	Alouatta seniculusb
	7
	F
	SUS
	5.80
	0.74
	1.43
	0.52
	0.10
	0.14

	Macaca fascicularisb
	10
	M
	Q
	4.90
	0.47
	1.35
	0.35
	-0.30
	-0.27

	Macaca fascicularisb
	9
	F
	Q
	3.30
	0.47
	1.03
	0.46
	-0.02
	-0.15

	Macaca nemestrinab
	5
	M/F
	Q
	6.90
	0.55
	1.24
	0.44
	-0.05
	-0.21

	Papio/Mandrillusb
	4
	M
	Q
	27.30
	0.90
	2.30
	0.39
	-0.19
	-0.13

	Lophocebus albigenab
	5
	M
	Q
	9.00
	0.70
	1.86
	0.38
	-0.22
	-0.05

	Lophocebus albigenab
	5
	F
	Q
	6.40
	0.42
	1.52
	0.28
	-0.53
	-0.46

	Colobus guerezab
	8
	M
	Q
	9.30
	0.88
	1.83
	0.48
	0.02
	0.17

	Colobus guerezab
	9
	F
	Q
	7.90
	0.62
	1.58
	0.39
	-0.18
	-0.13

	Trachypithecus cristatusb
	5
	M
	Q
	7.00
	0.48
	1.40
	0.34
	-0.31
	-0.35

	Trachypithecus cristatusb
	5
	F
	Q
	5.80
	0.42
	0.96
	0.44
	-0.06
	-0.43

	Presbytis rubicundab
	5
	M
	Q
	6.10
	0.40
	1.04
	0.38
	-0.19
	-0.49

	Presbytis rubicundab
	5
	F
	Q
	6.10
	0.56
	1.26
	0.44
	-0.05
	-0.16

	Nasalis larvatusb
	5
	M
	Q
	21.10
	0.66
	1.60
	0.41
	-0.13
	-0.36

	Nasalis larvatusb
	5
	F
	Q
	10.50
	0.66
	1.58
	0.42
	-0.12
	-0.15

	Hylobates larb
	5
	M
	SUS
	5.90
	0.82
	1.50
	0.55
	0.15
	0.23

	Hylobates larb
	5
	F
	SUS
	5.40
	0.86
	1.30
	0.66
	0.35
	0.31

	Hylobates syndactylusb
	3
	M
	SUS
	11.30
	1.23
	1.37
	0.90
	0.65
	0.45

	Hylobates syndactylusb
	4
	F
	SUS
	11.30
	0.90
	1.40
	0.64
	0.32
	0.13

	Pongo pygmaeusb
	9
	M
	SUS
	36.10
	2.71
	2.74
	0.99
	0.74
	0.89

	Pongo pygmaeusb
	11
	F
	SUS
	81.30
	2.14
	2.47
	0.87
	0.61
	0.41

	Gorilla gorillaa,c
	5
	M
	KW
	169.37
	5.19
	6.21
	0.84
	0.56
	1.08

	Gorilla gorillaa,c
	5
	F
	KW
	80.00
	4.49
	4.93
	0.91
	0.65
	1.16

	Pan paniscusa,c
	9
	M/F
	KW
	39.10
	2.13
	2.61
	0.82
	0.55
	0.62

	Pan troglodytesb,d
	16
	M
	KW
	46.40
	2.10
	2.61
	0.80
	0.53
	0.56

	Pan troglodytesb,d
	16
	F
	KW
	37.15
	2.20
	2.75
	0.80
	0.53
	0.67

	Homo sapiensb
	5
	M
	BIP
	57.60
	1.67
	3.31
	0.50
	0.06
	0.27

	Homo sapiensb
	5
	F
	BIP
	52.80
	1.12
	3.88
	0.29
	-0.50
	-0.11

	Hispanopithecus laietanus
	1
	M
	—
	38.6
(34.3-43.1)e
	2.51f
	2.46f
	1.02
	0.77
	0.79
(0.83–0.76)

	Dryopithecus fontani
	1
	M
	—
	44.4 
(40.1–49.5)e
	2.40gg
	5.42
	0.44
	-0.07
	0.71
(0.68–0.74)



Abbreviations: BIP = terrestrial bipedalism; F = female; KW = orthograde semiterrestrial locomotion, combining knuckle-walking with vertical climbing and suspension to some extent; M = male; Q = generalized quadrupedalism; SC = slow quadrumanous climbing; SUS = arboreal locomotion with significant suspensory component; VCL = vertical clinging and leaping.
a Smith and Jungers (1997).
b Rafferty (1998).
c Lovejoy (pers. comm.).
d Matsumara et al. (2010).
e Moyà-Solà et al. (2009a).
f Pina et al. (2012).
g Tentative value (text for further explanation).



SOM Table S2
Average and standard deviation (SD; within parenthesis) of the three measurements (days 1–3) taken by the more experience observers on the selected CT scans (AMNH scan [S2] for SUP and Trieste scan [S3] for INF). Experience is specified within brackets (CT = working with CT data; R = research experience).

	
	M.P. [9 CT; 9 R]
	Observer No. 2 [2 CT; 2 R]
	Observer No. 6 [0 CT; 8 R]
	Mean (SD)

	BN_SUP (S2)
	2.087 (0.181)
	3.240 (1.817)
	2.590 (0.075)
	2.639 (0.691)

	BN_INF (S3)
	5.128 (0.075)
	5.396 (0.223)
	4.777 (0.086)
	5.100 (0.128)

	MN_SUP (S2)
	2.340 (0.083)
	2.636 (0.344)
	2.737 (0.086)
	2.571 (0.171)

	MN_INF (S3)
	5.553 (0.082)
	5.262 (0.212)
	5.503 (0.688)
	5.444 (0.327)



Abbreviations: BN = base of the neck section; INF = inferior cortical thickness; MN = midneck section; SUP = superior cortical thickness.




SOM Table S3
ANOVA results for differences among the three observers’ measurements (observers No. 2, No. 6, and M.P.) on the AMNH scan (S2) and Trieste scan (S3).

	
	df
	F
	p

	BN_SUP (S2)
	8
	0.891
	0.458

	BN_INF (S3)
	8
	13.826
	0.006*

	MN_SUP (S2)
	8
	2.856
	0.134

	MN_INF (S3)
	8
	0.425
	0.672



Abbreviations: BN = base of the neck section; df = degrees of freedom; INF = inferior cortical thickness; MN = midneck section; SUP = superior cortical thickness; * = significance at p < 0.05.
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